tätskoeffizienten so definiert sind, daß deren Grenz werte für alle Systeme den Wert 1 annehmen. Bei anderen Definitionen, sofern sich aus diesen für die Logarithmen der Aktivitätskoeffizienten überhaupt noch Reihen entwickeln lassen, überlagern sich die sem Ansatz weitere Terme, die auch die Symmetrie der Funktion beeinflussen.
Für die molare Zusatzentropie erhält man aus Gl. (23) The Phase Diagram of the System Li2S04 -K2S04 from Differential Thermal Analysis The phase diagram of L i2S0 4 -K2SC>4 has been determined by differential thermal analysis. By making use of an improved method, the sensitivity of the measurements has been increased and we have found a number of new transitions, especially in the lithium sulphate rich region. We have also detected a new transition in L iK S (>4 at 672 °C. The new transitions have lead to an unusually complicated phase diagram compared with other sulphates. Some of the results have been checked by measuring the electrical conductivities of the phases. N F A (9014) About 60 years ago N a c k e n 1 determined the phase diagrams of some binary sulphate systems by means of thermal analysis. O y e 2 used concentration cells for the determination of the phase diagram of L i2S04-Ag2SC>4 and we have studied the system L i2S04-N a2S04 by means of differential thermal analysis. Except for these investigations only a number of liquidus curves have been studied by Russian authors.
Since both the phase diagrams of L i2SÜ4-N a2S04 and L i2S04-Ag2S04 given by N a c k e n 1 were in correct and since we in this laboratory have made a number of transport measurements in L i2S04-1 R . N a c k e n , Neues Jahrb. Mineral. Geol., Beilageband 24. 23 [1907] . K 2SO4 (I.e.3-6), we decided to check whether also this phase diagram should be corrected. Already some preliminary measurements showed a much greater number of transitions than expected and than N a c k e n had found. In a conventional DTA experiment, the thermo couples are generally not in direct contact with the sample, but shielded with a tube of glass or metal. This is generally necessary due to corrosion, but leads to a comparably low sensitivity, especially if we have several transitions with small temperature differences. We have, however, found that it is possible to use Platinel I I thermocouples in direct 4 A . L u n d e n and V. L j u b l m o v , Z. Naturforsch. 23 a, 1558 [1968] . 5 A . K v i s t , Z. Naturforsch. 21a. 1221 [1966] . 6 B. A t t g u s t s s o n and A . K v i s t , Z. Naturforsch. 22 a, 1177 [1967] .
contact with a molten sulphate without any corro sion at all. W ith these thermocouples it is possible to register temperature differences between the two samples, which are smaller than 0.1 °C with samples of about 0.10 g. The experimental technique is discussed further elsewhere7.
To check the results obtained with our equipment and with other methods, we have made some measurements in the L i2S04-Ag2S04 system. The agreement between our results and those obtained by O y e 2 from concentration cell measurements is good ( Table 1) . The results generally differ less than 2°C, but the scattering in O y e 's values seems to be somew'hat larger than in ours.
Measurements in the L^SO.} -K 2SO4 system were performed at 26 different concentrations and to check the obtained results, we have also measured the electrical conductivities at some concentrations.
The accuracy of the DTA measurements has been estimated to + 1 °C, but for some transitions, especially where the slope of the lines is large or where several peaks with small temperature inter vals have been obtained, the accuracy is of cause lower.
The obtained transitions are tabulated in Table 2 and the phase diagram is shown in Fig. 1 .
In the pure salts the transitions are identical with those given in the literature. M a j u m d a k and R o y 8 report for instance 583 °C as transition point in pure potassium sulphate compared with our result 584 i 1 °C. The melting point of this salt was determined from conductivity measurements. In LiKSC>4, however, a new transition was found at 672 °C, while the transition at 436 °C is in good agreement with literature data9-10.
The phase diagram above 50 mole% K 2SO4 is quite conventional compared with other binary much smaller. In the lithium sulphate rich region we have found a larger number of transitions than expected. Some of these transitions could not be seperated when the thermocouple was shielded with a glass tube6. The liquidus curve of L i2S04-K 2SO4 has been studied at least ten times by B e r g m a n and co workers11, but the disagreement between their different papers is remarkably great. I f we for instance consider L iK S0 4 , the melting point varies between 724 and 736 °C in papers published within a few years11. Our melting point (720 °C) is even lower than 724 °C and is in better agreement with the one obtained by N a c k e n 1. The eutectica are situated at about 20 and 60 mole% K 2SO4 and here the melting points are in better agreement with B e r g m a n and coworkers. Fig. 2 shows the different phases in the lithium sulphate rich region near the eutectic. The appear ance of the phase diagram resembles for instance that of Mn30 4-S i0 2 (I.e.12).
11 a) A. G. B e r g m a n and E. L. B a k t j m s k a y a , Zh. Neorg. Khim. 1, 2091 Khim. 1, [1956 . -b) A. G. B e r g m a n , A. I . Kisl o v a and E. I. K o r o b k a . Zh. Obshchei Khim . 24. 1133 Khim . 24. [1954 . 12 A. Muan, Am. J. Sei. 257. 300 [1959] . 
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A compound exists in (Li, K )2S04 at about 22 mole% potassium sulphate between 515 and 541 °C. I t has been rather difficult to determine the temperatures of the different transitions on both sides of this compound due to the small temperature difference, about 2°C, between the eutectic line and a transition in the compound at about 533 °C. The corresponding two peaks on the DTA curves, however, are well separated, especially when the temperature is increased slowly.
Between 2.5 and 12.5, and between 35 and 45 mole% K 2SO4 a small peak is obtained at about 524°C which has not been possible to explain. Since the sulphate ion is not completely spherical it might be caused by changes in the rotational properties of the sulphate ions. I t seems improbable that the peak is caused by impurities in the salt. The temperature differences between the different peaks in the lithium sulphate rich region are too small for X-ray investigations and it is also difficult to find a method for making more accurate in vestigations of the phases.
We have previously found it useful to combine DTA experiments with measurements of the elec trical conductivities of the salt6, especially when the conductivity of the salt is high. In the system L i2SC>4-K 2SO4 this is the case only for a few of the phases (Fig. 3) , but some conclusions can be drawn. I f we for instance have a pure phase as in pure lithium sulphate, a sudden change in the conductivity is obtained at the melting point, but for a phase mixture the log x-curve (as a function of \jT) is slightly concave. The curve is also continous at the melting point and this can be seen for L i2S04 with 40 and 80 mole% Li2S0 4 . The transition points obtained from the conductivity measurements are in good agreement with the DTA values.
I t has generally been accepted that the binary sulphates form comparably simple phase diagrams, but the three systems L i2S04-K 2SO4, L i2SC>4-Ag2S 0 4 and L i2SC>4-Na2S04 can hardly be con sidered simple. Investigations of lithium sulphate with small quantities of other divalent sulphates also indicate that other systems are rather com plex13.
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